2005 Annual Report to the Legislature
and the California Integrated Waste Management Board
Senate Bill 876
Waste and Used Tires

Purpose

This report was prepared in accordance with Section 20 of Chapter 838, Statutes
of 1999 (Senate Bill (SB) 876, Escutia), which amends and adds numerous
sections to the Public Resources Code, including Section 42889.3, which states:

On or before January 1 of each year, the Department of Transportation
shall report to the Legislature and the board on the use of waste tires in
transportation and civil engineering projects during the previous five
years, including, but not limited to, the approximate number of tires
used every year, and the types and location of these projects.

Background

According to the California Integrated Waste Management Board (Board),
California generated 39 million waste tires in 2003. Of these tires, roughly 28.5
million were diverted from landfills through recycling, reusing, retreading, and as
tire-derived fuel. For the approximate 10.5 million tires that do not have an
established secondary use, the expansion of the existing markets for waste tire
usage such as rubberized asphalt concrete, playground mats or other surfacing,
civil engineering applications, and tire-derived fuels will assist in addressing
potential tire stock pile issues and their associated environmental impacts.

Department’s Efforts

The California Department of Transportation (Department) has established a
variety of uses for recycled content tire products for civil engineering applications
in transportation projects. The Department is committed to helping reduce the
number of waste tires entering California’s landfills by aggressively pursuing
innovative uses for these tires. Although Rubberized Asphalt Concrete (RAC) is
viewed by many as the main avenue to aid in this effort, the Department is
additionally pursuing other uses that can potentially consume larger quantities of
waste tires. Shredded waste tires, also known as Tire-Derived Aggregate (TDA),
use large quantities of waste tires when installed as lightweight fill in the
Department’s engineering applications.

The Department uses RAC as an alternative to conventional asphalt concrete that
incorporates crumb rubber generated from waste tires. A list of the Department’s



RAC projects is included in Appendix 1. The Department has seen a steady
increase in RAC usage in recent years. This increase is attributed to the continued
promotion of RAC, the establishment of the internal Department goal of 15
percent RAC usage, and to the development of the Asphalt Rubber Usage Guide.
To further the Department’s commitment to use RAC, a memo was issued this
year to all District Directors identifying RAC as the strategy of choice when
evaluating flexible pavement alternatives for projects. In addition, the
Department, in partnership with the Board, will continue efforts with California’s
resource agencies in establishing the appropriate requirements and compliance
with regard to air emission standards for RAC plants in those regions that
currently prohibit them.

Waste Tires Used in Department of Transportation Projects

Number of | Number of| Number of Number of
Tires Used | Tires Used | Tires Used | Tires Used in
Year in RAC as TDF* as TDA' Other Tatals
Projects' | | Applications"’ _
| 2001 | 1,733,380° | 126,000 | 660,000° | 2,519,380
| 2002 | 703,953 | 150,000 853,953 |
2003 | 1,126,515 | 50,000 75,000° 1,251,515
| 2004 | 1,788,945 | 110,000 - 100,997 1,999,942
2005 2,060,000" | 110,000 - 181,914 2,291,914
Subtotal | 7,352,793 | 546,000 35,000 282,911 8,916,704

' Based on projects listed in Appendix 1. Formula for conversion of RAC tonnage to number of waste tires

consumed has been revised from 1.85 tires/RAC tonne to 2.72 tires/RAC tonne, to become consistent with
the Board’s use of an average 20 pound passenger car waste tire generating 12 pounds of crumb rubber.
This larger RAC usage is reflective in a special allocation of funds by the California Transportation
Commission to the Department to expedite much needed roadway rehabilitation work. This additional work
consisted of all types of pavement rehabilitation including, but not limited to, the placement of concrete
pavement, conventional asphalt concrete pavement, and RAC.
* Actual quantity through third quarter is 1,876,918 tires with an estimated amount of 2,000,000 tires
projected through the end of the calendar year.
* Based on the Board’s California Waste Tire Generation, Diversion, and Disposal, 1990 - 2002 & 2003
summary, which states the total number of tires used as Tire Derived Fuel (TDF) in cement kilns in
California is as follows: 2001- 4.2 million tires; 2002 — 5.0 million tires; 2003 — 5.8 million tires; and 2004
and 2005 — 5.8 million tires (projected). These values were then multiplied by the Department's 3 percent
share of the market in years 2001 and 2002, 1 percent share of the market in year 2003, and 1.9 percent
(projected) share of the market in years 2004 and 2005 to determine the number of tires used as TDF.
This amount represents one pilot project, which utilized a new and innovative use of TDA as lightweight
material for embankment fill. If this installation continues to perform as anticipated, proving that this is a
good engineering use of tires, then this experimental application can be adopted as a standard tool.
Additional pilot projects are being aggressively pursued. ’
Similar to footnote 5, this is another experimental use of TDA as fill behind a retaining wall.
Other applications include 141,914 waste tires used in asphalt rubber-binder material for chip seal projects,
and 40,000 waste tires used in rubber mats for weed control.




It has come to the Department’s attention that previous assumptions used to
formulate the conversion of RAC tonnage, to the number of waste tires consumed,
was overly conservative. With the concurrence of the Board’s staff, the
Department has revised the conversion rate from 1.85 waste tires consumed per
tonne of RAC to 2.72 waste tires consumed per tonne of RAC. This conversion
rate is now consistent with the Board’s use of 12 pounds of crumb rubber
generated from an average 20-pound passenger car waste tire.

The Department has worked in partnership with the Board on projects that
promote the innovative use of shredded waste tires in highway construction. In
2001, the Department constructed an embankment made of TDA on the Dixon
Landing Project in Santa Clara County. In 2003, the Department piloted the use of
TDA as backfill material behind a retaining wall on State Route 91 in Riverside
County. This retaining wall section was 260 feet in length and utilized
approximately 75,000 shredded tires. The pilot allowed the Department to
perform a full-scale test of a lightweight TDA installation to measure the
anticipated reduced lateral pressure on the retaining wall. If expectations are
realized, the reduction in retaining wall pressures with the use of the lightweight
TDA backfill material may allow for a significant reduction in the retaining wall
mass in future designs, ultimately reducing costs for retaining walls. A similar
installation of lightweight backfill using TDA has been designed for another
retaining wall in Riverside County near the junction of State Routes 60, 91, and
215. Construction for this retaining wall is anticipated to begin in 2006 and is
estimated to use 250,000 tires.

To further promote the use of tire shreds within the Department, a memo was
issued this year to all District Directors suggesting that TDA be considered as a
first option when lightweight fills are required for projects. The Board has also
provided the Department with access to industry experts in the area of TDA to
supplement education to the Department’s technical staff on potential applications
of TDA.

In addition to RAC and TDA, the use of tires as a fuel supplement in cement kilns
and cogeneration facilities constitutes a large market for waste tires. For example,
of the estimated 39 million waste tires generated in California in 2003,
approximately six million were used as Tire Derived Fuel (TDF) in various
cement Kilns in California. These kilns produce cement that is used to create the
concrete the Department uses in many of its construction projects.

Other transportation applications that incorporate waste tires include rubber mats
and asphalt rubber binder material used in chip seals. Asphalt rubber chip seal
projects are used to correct surface deficiencies and to seal and protect the
pavement against the intrusion of surface water. The Department also installed



pilot projects that utilize rubber mats underneath guardrails as a method of
vegetation control. One project in San Joaquin County placed manufactured
rubber mats under guardrail, utilizing crumb rubber from 21,000 waste tires.
Another 19,000 waste tires were used in a different application method, where
small rubber pieces ground from waste tires were blended with binder material and
sprayed around in-place guardrail. This process was used in 12 projects located
throughout the state. These pilot applications show promise as a durable remedy
to address the Department’s historic maintenance issue of weed control to
suppress fire risk, while reducing herbicide usage and the exposure of maintenance
staff to traffic.

Recently, the Department and the Board entered into an interagency agreement
allowing the Department to conduct further research to look for opportunities to
broaden the use of RAC in the Department’s projects. This research will help to
identify cost-effective applications for RAC, evaluate the feasibility of recycling
reclaimed RAC into newly placed pavement and for product deployment through
statewide training and partnering with industry.

The Department’s early use of RAC was marred by inconsistent performance,
which has since been addressed. Periodic reductions in program funding have also
restricted the Department’s ability to construct all of the necessary improvements
for both new highway construction and for the'maintenance and rehabilitation of
the existing facilities fully utilizing RAC opportunities. The Department’s recent
focuses on using RAC and TDA as strategies of choice show promise in exceeding
the Department’s internal goals for waste tire usage. Appendix 2 charts the use of
the various pavement types constructed by the Department each year by weight.
Appendix 3 shows the percent usage of RAC when compared to all flexible
pavement strategies. This chart shows a marked increase in RAC usage over the
past two years, exceeding all previous records.

Summary

The Department continues to help reduce the number of waste tires entering
California’s landfills. The Department has promoted the use of rubberized asphalt
concrete as a roadway pavement strategy and is continually looking for new or
innovative uses of recycled waste tires for transportation projects.

The Department’s use of RAC is largely dependent upon the available funding in
the State Highway Operational Protection Plan (SHOPP) for pavement projects.
With the recent influx of funding, the Department anticipates the construction of
additional Highway Maintenance and SHOPP Projects, which should include a
significant number of RAC projects.



It should also be noted that there has been a substantial investment of State and
Federal funds on local roads. Some of these investments are the local share of the
State Transportation Improvement Program (STIP), congestion relief programs,
and gas tax revenue. Although the Department cannot accurately quantify the use
of RAC on local roads, it is a pavement strategy currently used by many local
agencies.

The Department is dedicated to the stewardship of natural resources and will
continue to look for opportunities for innovative uses of recycled products in
transportation projects.



Appendix 1
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Appendix 2
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Appendix 3
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